Features of the revised regulations
The goal of the revised International Health Regulations are to protect against the international spread of epidemics and other public health emergencies without unnecessary interference with international travel and trade. To achieve this objective, the regulations provide new guidance to member states on several matters ( Figure 1 ). The fundamental premise of the regulations is that preparation and early detection and response are essential to protect against global health emergencies. The regulations therefore require member states to assess their core capacity for effective public health surveillance and response within 2 years and meet requirements for core capacity within the subsequent 3 years. 5 Ensuring that public health emergencies are reported in a timely manner to the World Health Organization (WHO) is a priority of the new regulations. The previous version of the regulations covered only 3 specific diseases: plague, cholera and yellow fever (Table 1) . 6 The revised regulations instead introduce the concept of a "public health emergency of international concern." To assist countries in determining what events should be reported, the new regulations provide a mechanism to evaluate whether events are potential international threats. 3, 7 Member states are required, within 48 hours, to assess any event occurring within their territory and to determine whether it may be a public health emergency using an algorithm (see Appendix 1, available online at www.cmaj.ca/cgi/content/full/179/1 /44/DC1). 8 An outbreak of certain diseases, such as SARS (severe acute respiratory syndrome), will always be considered a potential public health emergency of international concern.
Recognizing the importance of a rapid response, the new regulations require that member states report potential public health emergencies to WHO within 24 hours after they have identified and assessed them. Member states must also designate a "National Focal Point" for communication with WHO. Unlike in the previous regulations, initial notification of WHO can be made on a confidential basis. The new regulations also allow WHO to consider unofficial "reports from sources other
• The revised International Health Regulations are designed to protect against the international spread of public health emergencies without unnecessary interference with international travel and trade.
• The regulations require member states to develop national surveillance and response systems.
• The regulations describe how international health emergencies are to be identified, reported and managed.
• The implementation of the regulations faces several challenges, including lack of capacity in developing countries, the risk of independent action in developed countries and poor coordination between federal and regional governments in decentralized countries.
• Canada can lead the way by demonstrating its compliance with the regulations and by championing their implementation in developing countries.
than notifications or consultations." This means that, if government officials in a member state delay reporting a potential public health emergency, WHO can use information from unofficial sources that may be available by email or the Internet, for example, to assess the situation. WHO will consult with the member state concerned and attempt to obtain verification before taking any action; however, it can share the information with other member states, and even directly with the public in some situations. These alternatives for gathering information are important, because the regulations do not describe penalties for member states that fail to report, or for that matter fail to comply with the regulations in other respects. In addition to protecting public health, another important goal of the regulations is to prevent unnecessary economic harm. In the event of a possible health emergency, countries may be anxious to close their borders to protect their populations. Premature or unjustified closing of borders, however, can have serious negative economic consequences. During outbreaks of cholera in the 1990s in Peru and eastern Africa, other countries banned imports of fish and other food products from the affected areas and restricted the entry of travellers from Peru, despite clear advice from WHO that there was no justification for such measures. Peru estimated trade losses for the year of the outbreak at over US$770 million. 9, 10 In 1994 India was hit with extensive restrictions on travel and trade during a localized outbreak of plague, again contrary to WHO advice; the estimated cost to India's economy was more than US$2 billion. 9 To limit economic damages from public health emergencies effectively, a multifaceted approach is necessary. 11 The new regulations attempt to prevent unnecessary interference with international travel and trade by making WHO the primary arbiter on decisions related to controlling public health threats. Once WHO has received information about an event, the Director-General of WHO is responsible for determining, on the advice of an expert committee, whether the event constitutes a "public health emergency of international concern" and, if so, what temporary recommendations will be issued to guide member states in their control efforts. Recommendations must take into consideration the views of the affected country, scientific principles and evidence, the least intrusive measures that would provide protection, and relevant international agreements. Examples of temporary recommendations include requiring medical examinations or vaccinations, quarantine or isolation of individuals or goods, or denial of entry. Member states are not limited to these recommendations. However, if they put in place measures that exceed those recommended, they must comply with a set of conditions.
Challenges to compliance
The revised International Health Regulations have been criticized for subordinating health concerns to security and economic concerns. 12 They have also been described as overemphasizing surveillance, 13 not placing enough emphasis on assistance for developing countries 13 and lacking a legal mechanism to ensure compliance. 14 Despite these criticisms, the new regulations were unanimously approved by the WHO member states. All member states are bound by their requirements unless they specifically objected to them by the end of 2007. 15 As of February 2008, no member states had rejected the regulations, 188 had designated National Focal Points, 76 had already conducted an assessment of their national core capacities, and 50 had nominated individuals to the International Health Regulations Roster of Experts. 16 A number of countries, including Australia, Syria, Finland, Sweden, Columbia, France, Georgia and Germany, have already recognized the regulations as domestic law or have incorporated elements of the agreement into their national health legislation. 17 A number of other countries, including Argentina, Spain, Brazil, South Africa and the European Community, have passed administrative regulations that cite the new International Health Regulations. Still other countries, including the United Kingdom, 18 are considering "all-hazards" approaches to the reform of their public health legislation.
In spite of these efforts and the recognition of the importance of the regulations, several factors may prevent full national compliance. This is particularly true when compliance may leave countries, or regions within countries, vulnerable.
Limited capacity in developing countries
Developed countries have a considerable interest in the regulations succeeding. Many developed countries will likely be geographically removed from areas in which public health emergencies, such as an influenza pandemic, may develop. It is in their interest that countries in high-risk regions comply with the regulations, to provide an early warning so that the developed countries can take appropriate measures to protect their populations. 12 For many developing countries, however, early detection and reporting of a public health emergency may be of little Noncompliance by less developed countries will reduce the likelihood of controlling public health emergencies. A warning that the concerns of less developed countries may undermine the new regulations has emerged with current efforts to plan for an influenza pandemic. Historically, countries have shared information and virus samples through the Global Influenza Surveillance Network for monitoring and vaccine development. However, the expected transfers of biological data may result in a country losing financial benefits that could be derived from the development and sale of a vaccine developed from the data. Also, there are no guarantees that a country will be provided with an adequate amount of the vaccine to administer to its population. The insecurity in current arrangements was partly responsible for Indonesia's recent decision to withhold virus samples from WHO and instead consider entering into an exclusive agreement with Baxter Pharmaceuticals. In exchange for Indonesian avian influenza viral isolates, the company would guarantee Indonesia access to any resulting vaccine. 20 In an effort to persuade Indonesia to resume its participation in the Global Influenza Surveillance Network, WHO has been working on arrangements to ensure access to vaccines for developing countries. 21 Some issues relating to the implementation of these arrangements remain unresolved, but Indonesia is reported to have sent virus samples to WHO in February 2008, albeit for risk assessment (surveillance) purposes only and not for vaccine development.
22,23
Unilateral actions by developed countries Given the lack of incentives and limited capacity for developing countries to comply with the new regulations, developed countries may decide to undertake their own measures to protect their population. Such measures could include bilateral agreements between wealthy nations and countries that are most likely to be affected by emerging public health threats. In the United States, the proposed Global Pathogen Surveillance Act would make the provision of financial assistance to poorer countries to develop the capacity to detect and respond to public health threats conditional on permitting investigation of outbreaks by the US Centers for Disease Control and Prevention and WHO and on the transfer of pathogen surveillance data. 24, 25 The US Department of Defence Global Emerging Infections Surveillance and Response System is a network of overseas centres that conducts global infectious diseases surveillance. 26 These approaches, in and of themselves, are not necessarily detrimental to international health strategies, particularly if the wealthy countries involve and closely interact with key international organizations, as the United States has with WHO. In fact, such approaches may be viewed as a reasonable solution for poorer countries that need financial support for their public health infrastructure and for wealthy countries that need the information provided by the infrastructure in which they invest. Nevertheless, such strategies open the door to countries taking actions based on self-interest alone, where in essence surveillance information and biological data are purchased and not necessarily shared with international community.
Implementing the regulations in federal states
The new regulations, which set minimum standards for surveillance and reporting, require that countries adapt their governance strategies to meet these standards. However, the power to implement the new regulations may not exist at the national level in certain decentralized countries. For example, public health surveillance falls under the constitutional jurisdiction of Confirm Determine if the public health event is based on specific criteria Prepare Develop, strengthen and maintain domestic capacity to detect, report and respond to public health events of international concern Monitor Detect, assess, notify and report all public health events at the community, regional and national levels Communicate Notify the World Health Organization, within 24 hours, about all potential public health events of international concern Coordinate Seek expert advice and consensus on appropriate response plan; notify other countries possibly at risk
Respond
Introduce health measures at local, regional and national levels to control public health threats; World Health Organizaiton to consider issuing recommendations to prevent international spread of threat Cooperate Collaborate and assist in the detection and assessment of and response to discrete public health events; provide technical, logistical and financial support to develop public health capacities and formulate laws to facilitate implementation and compliance Figure 1 : A summary of the key steps outlined in the revised International Health Regulations to prepare for and respond to public health emergencies of international concern.
1 Analysis the regional governments in many federal states. The federal government may not have the legislative authority to require surveillance that meets the standards of the regulations. Similarly, it may not have the legislative authority to require regional governments to share information on potential public health emergencies. Also, regional governments may be reluctant to voluntarily share this information if it could put local economies at risk. 27, 28 The problems that decentralization poses to timely and effective national responses to public health emergencies was evident in both China and Canada during the SARS.
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What is Canada's role?
Canada has an opportunity to provide leadership in this new global approach to emerging public health threats. It's first responsibility, however, is to become compliant with the revised regulations.
Canada's ability to comply should not be taken for granted. Developing the necessary core capacity and the surveillance and reporting systems will not be easy. 30 The outbreak of SARS revealed the lack of capacity and appropriate systems, and the consequences of such gaps. 31 In particular, the surveillance systems were not effective, and there were no information-sharing protocols. The consequences included the failure to notify WHO in a timely manner and the introduction of a potentially avoidable travel advisory. 32, 33 When an affected nursing attendant travelled to the Philippines, Canada's lack of capacity put other nations with weaker health infrastructures at risk.
Canada's failure to develop cohesive surveillance and reporting systems has been examined in 3 reports of the Auditor General of Canada. 4, 34, 35 The most recent report, issued in May 2008, identified difficulties this country will have in adhering to the revised International Health Regulations. 4 An inability to comply places Canadians at risk and sends a signal to less developed countries that the regulations are not a priority.
Canada has taken some important steps to comply with the regulations, such as designating a National Focal Point and passing new quarantine legislation. 36 However, as identified by the Auditor General, 2 key obstacles remain: the absence of an integrated national surveillance system, and the lack of mechanisms to ensure timely domestic reporting to allow the National Focal Point to meet its international notification requirements 4 (Box 1). This country's efforts to develop surveillance systems have been plagued by intergovernmental disputes. 34, 37 Despite the innovation Canada demonstrated in developing the Global Public Health Intelligence Network -WHO's early-warning system -it has not succeeded in developing an integrated national surveillance system. This is primarily because such a system must have compatible features and data-sharing privileges. Achieving provincial agreement on these matters remains an obstacle.
Even in the presence of an effective surveillance system, there must be a guarantee that information would flow from local to regional authorities and ultimately to the National Focal Point for reporting to WHO within the prescribed timelines. There is no legislation or comprehensive set of formal agreements compelling such transfers. So far, the federal government has attempted to achieve this collaboratively without the use of legislation or conditional funding arrangements. 37 Other federal countries have chosen different paths. Australia has passed new health security legislation that provides a framework for sharing of relevant data between the states and territories and the federal government. 38 The United States has passed legislation in which development of surveillance systems and transfer of data to federal levels is tied to ongoing funding.
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Canada's other responsibility is to assist less developed countries in complying with the new regulations. Through the development of the Global Public Health Intelligence Network, Canada has already made an invaluable contribution to international health surveillance. 40 Canada's ability to develop effective national surveillance information systems and share this technology with developing countries will add to our contribu- Create an integrated national surveillance system
• Obstacle: Development of surveillance system that allows sharing of data between regions.
• Possible solutions: Federal conditional funding for provincial surveillance systems that meet specific requirements for data standardization and sharing. Federal guidelines, regulations or legislation that require provincial surveillance systems to meet national standards.
• Auditor General's recommendation: "[T]he Public Health Agency of Canada should ensure that its internal systems for managing information about significant public health events are comprehensive and well-documented."
4
Ensure timely domestic reporting and international notification
• Obstacle: Ensuring that information on potential public health emergencies of international concern is transferred to the National Focal Point to allow for timely reporting to the World Health Organization
• Possible solutions: Development of a comprehensive set of intergovernmental agreements making transfer of relevant information to the National Focal Point mandatory. Regulations or legislation requiring such transfer of information to be available if intergovernmental agreements are not agreed upon.
• Auditor General's recommendation: "[T]he Public Health Agency of Canada should work with its partners to establish an action plan with clear and realistic deadlines for implementing the memorandum of understanding on the sharing of information during a public health emergency."
4
Help developing countries build their capacity and infrastructure for surveillance and response
• Obstacle: Developing countries may not have the capacity or incentives to put surveillance and response systems in place that meet the requirements of the new regulations.
• Possible solutions: Canada could share surveillance technology with developing countries. It could contribute to the development of response and compensation systems that would provide assistance to developing countries that meet the reporting requirements of the new regulations.
tions in this area. Providing assistance and contributing toward the development of stockpiles of antiviral drugs and vaccines that can be used by developing countries may also alleviate their anxiety about the equity of the reciprocal relationships into which they have entered and thereby encourage the sharing of viral isolates. 22 Similarly, developing a compensation plan for countries whose economy might be subsequently harmed by the early reporting of public health emergencies could further promote early reporting.
Conclusion
Public health officials have recognized the importance of collective action to manage international health emergencies. If countries fail to act, or act independently, it will result in a less than optimal response that will increase the harms to their citizens and disrupt the global economy. Compliance with the revised International Health Regulations is a critical step toward preventing this from happening. Canada, a key advocate for the regulations, should lead the way both by demonstrating its own compliance with the regulations and by championing their implementation in all countries.
